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Abstract
Purpose The most relevant musculoskeletal problems are
related with back health. Study instruments have been designed
for adult patient population but not for school-aged children.
The aim of this study was to develop and evaluate the psy-
chometric properties of a questionnaire to assess adolescents’
level of back care knowledge in daily life physical activities.
Methods Participants were 171 adolescents from secondary
schools. The questionnaire was made up of 24 questions.
A Delphi method was used for test validation. Cronbach’s
alpha, test–retest, Wilcoxon signed-rank and Bland–Altman
graph were used to evaluate the instrument reliability.
Results Cronbach’s alpha (a = 0.82) showed a strong
internal consistency. Test–retest was excellent for total
score (0.76) and moderate to excellent (0.54–0.76) for
seven score conceptual categories with good results of
standard error of the mean and minimal detectable change.
No differences were found between test 1 and test 2 except
for the standing posture scores.
Conclusion The questionnaire showed acceptable psycho-
metric values. Results showed that this questionnaire is a
good instrument to assess adolescent’s back care
knowledge.
Keywords Health education  Knowledge  Back pain 
Adolescent  Daily life physical activity
Introduction
Epidemiological studies [1] have pointed out that muscu-
loskeletal disorders are one of the main problems causing a
high percentage of people taking time off work and a great
economic expenditure among the European Union coun-
tries [2]. Among the musculoskeletal problems the most
recurrent ones are back problems [3], the most frequent
being low back pain or non-specific low back pain [4].
Medication, rehabilitation, physiotherapy and surgery
are the most researched areas for the prevention and
treatment of low back pain. Educational intervention pro-
grammes have been less considered even though some
studies have pointed out that they could be the way to
increase people’s knowledge and to change their behaviour
and, consequently, improve patients’ quality of life [5–7].
Educational programmes for the prevention and treat-
ment of low back pain have been mainly conducted with
adults, and with patients in health contexts using ques-
tionable methodologies [8]. Several authors have suggested
to study in-depth the actual incidence of non-specific low
back pain in adolescents, and to develop intervention
programmes in school-aged children, because the acquisi-
tion of health habits becomes more relevant in this stage of
life [9, 10]. Including back care within the educational
curriculum is very important to interiorize the patterns of
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movement and postural habits, so that they become part of
the regular school-aged children behaviour [11].
At the same time, the studies on the evaluation of
intervention programmes in the educational context have
shown that changing children’s knowledge, attitude and
abilities regarding back care may bring significant
improvement in public health [11]. Parents and teachers
have an essential role in education for back care, and
teachers have to be specifically prepared to bring about
changes in their students’ habits [11].
Although there are many studies about back education
programmes developed in educational contexts [6, 11–14],
a recent systematic review has shown controversial results
about the effectiveness of these programmes to prevent low
back pain [15]. The studies analysed develop programmes
that include mainly three topics: physical exercise, physical
therapy and knowledge on back health. However, they use
heterogeneous methodologies with non-concluding results
[15]. To overcome this situation it is necessary to review
and develop more advanced and homogeneous methods to
research on the effects of educational programmes.
Researchers on educational programmes have taken into
account theoretical knowledge on anatomy as well as the
function of the spine to elaborate the topic under consid-
eration. However, few of them accounted for knowing-how
or practical knowledge on back care, even in daily life
activities [10, 16, 17]. Moreover, none of them have
developed a complete process to test the psychometric
properties of the health measuring instruments used [18].
There is only one study [19] which includes a suitable va-
lidity and reliability analysis, even though the target pop-
ulation was adults with pathologies. Moreover, as the
questionnaire used in that study was addressed to patients,
it included technical terminology and questions about pain,
which are not familiar to young people. It did not include
wrong beliefs and questions about back care related to the
use of body posture in daily life activities.
Research objective
The objective of this study is to develop and assess the
psychometric properties of a measuring instrument to anal-
yse adolescents’ level of knowledge on health and back care
during the performance of daily life physical activities.
Methodology
Instrument design
A Health questionnaire on back care knowledge in daily
life physical activities (HEBACAKNOW).
To study the level of knowledge on health and back
care, an ad hoc four-phase questionnaire was elaborated
using a validity criteria based on the Delphi method [18].
• Phase I: collecting evidence. Searching for references.
Selecting evidence indicators.
• Phase II: development of version I. Item elaboration.
Experts’ evaluation.
• Phase III: development of version II. Pilot administra-
tion. Evaluation by adolescents.
• Phase IV: development of final version. First adminis-
tration. Second administration.
To design the questionnaire several sources were con-
sidered. First (Phase I), a search for suitable previous work
on low back pain, back care, and the use of questionnaires
on back care, was made in the specialized literature. We
took into account results from studies on basic and applied
knowledge to the comprehension of the body mechanics
[20], knowledge on backpack book load [21], the correct
way to carry the backpack [22], the sitting posture and
classroom furniture [23], and the spine load in different
positions [12, 24].
From this previous research work a first true/false
38-item version of the questionnaire was designed (Phase
II). Then, six independent experts (two in medicine and
biomechanics, two in physical education and two in
educational research methods) were selected. The selec-
tion was made according to the following criteria: they
should be outside the study, have the PhD or MD grade,
work at university and have published a research paper in
an impact international journal on back care and health.
Experts were asked to judge each item according to: their
relevance and suitability for the back care and health in
daily life activities, the kind of language used and its
adequacy for the sample characteristics. Most of the
experts’ suggestions were addressed to the instrument
design and the information provided by each item. First,
they agreed with the shortening of the questionnaire:
true/false questions could be replaced by multiple-choice
questions (one correct answer out of a four options). In
that way, extra information about the same topic could be
provided in the options. Thus, four items of the initial
version of the questionnaire regarding aesthetic topics,
misconceptions and correct knowledge were reduced to
one, without losing information. For instance, four items
such as ‘The function of the trunk musculature is control
back stability and support the viscera’, ‘The trunk mus-
culature supports fat from the abdomen and the waist’,
‘The trunk musculature is to embellish the body’ and
‘The trunk musculature is to get a flatter abdomen’, were
finally reduced to one item: ‘The function of the trunk
musculature is:’ (Electronic supplementary material
Appendix, v7).
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Second, the experts pointed out the need of making
language more comprehensible for adolescents, avoiding
the use of the double negative in writing.
After the changes were made from the experts’ sug-
gestions, the questionnaire contained 24 items. This
second version (Phase III) was evaluated by a set of
participants by means of a group analysis session. Ten
representative students of different age groups evaluated
the comprehensibility, the ease of use of the question-
naire and they were asked about their beliefs on the body
use in daily life physical activity. Two researchers pre-
sented the questionnaire to the students and the most
important suggestions were registered. They were
addressed to: topics about spine knowledge (such as
form, function and body posture), language used and the
comprehensibility of the questions. These suggestions
were especially useful to improve the instructions for the
administration session and to re-consider some of the
alternative wrong answer options in the questionnaire.
For instance, one of the wrong beliefs students had and
which we included in the questionnaire was: ‘‘When
standing for a while without moving, I should remain as
steady as possible’’ (Electronic supplementary material
Appendix, v10, option d).
The information provided by these ten users motivated
the final version (Phase IV) of the HEBACAKNOW ques-
tionnaire (Electronic supplementary material Appendix).
The resulting 24 multiple choice items were associated
with one of the following categories according to concep-
tual knowledge: topographical-anatomical knowledge
(items 1, 2, 3 and 6); functional–anatomical knowledge
(items 4, 5 and 7); habits in standing posture (items 8–10);
or seated (items 11–13); or lying (items 23 and 24); habits
in carrying heavy objects in a backpack (items 14–18); and
how to move heavy loads (items 19–22). The score for each
item was 0 (wrong option) or 1 (correct option). The scores
for each category and for the total questionnaire were
obtained computing the mean value of the items involved.
All the items had the same weight.
Procedure
The questionnaire administration took place in the IT
classrooms using the web Moodle platform. Participation
was optional. One of the researchers introduced the ques-
tionnaire to the students, explained the procedure to fill in,
and solved the participants’ doubts. After a 4-week delay
the second administration of the questionnaire was made.
For this second session the items were presented in a dif-
ferent order to the same participants.
Participants
The study sample was made up of 230 students from four
state secondary schools of Valencia (Spain). Only 171
students (82 male and 89 female), aged 14–17 (M 15.23,
SD 1.33), completed the two rounds of the questionnaire.
Students belonged to intact groups in several schools.
These schools were selected by a simple random sampling
method. The school headmasters, the tutor teachers from
each group, and parents were informed and they gave
written consent to students’ participation in the study. The
project of this paper was sent to the ethics committee of the
authors’ University and the approval was obtained.
Data analysis
The scores of each category and the total questionnaire
were obtained. Calculating the mean value of the items
were involved. Different statistical analyses were made for
these scores using SPSS (v.19) software for Mac.
Cronbach’s alpha was used to test internal consistency.
Test–retest reliability was expressed according to sev-
eral indicators: the differences observed between the
readings (test1–test2) and the standard deviation of the
differences, intraclass correlation coefficient [25], 95 %
confidence intervals for intraclass correlation coefficient,
coefficient of repeatability and standard error of the mean
and minimal detectable change [26]. A 95 % confidence
level for the minimal detectable change (corresponding to a
z value of 1.96) was established. Intraclass correlation
coefficient of less than 0.40, 0.40 to 0.75, or greater than
0.75 was associated to poor, moderate, and excellent
agreement respectively [27].
Non-parametric tests were used when the variables were
not normally distributed. The Wilcoxon signed-rank test
was selected to analyse systematic differences between the
two administrations of the test. The mean value and stan-
dard deviation of the test1–test2 differences were calcu-
lated and tested for significance using a one-sample t test
(i.e. testing differences against zero). In addition, using the
Bland–Altman graph, a plot of the differences between
tests 1 and 2 against the mean value of the total score of the
HEBACAKNOW questionnaire was used to obtain the
agreement between the reported values at the individual
level (95 % limits of agreement). The association between
the difference and the magnitude of the total score of
HEBACAKNOW questionnaire (i.e. heteroscedasticity)
was examined by regression analysis.
Floor/ceiling effects were calculated from the percent-
age of adolescents showing the highest [1] or lowest (0)
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value in total score at test 1. These effects were considered
present when more than 15 % of the participants achieve
the lowest/highest values [28].
Results
Internal consistency
The Cronbach’s alpha for the 24 items was a = 0.82,
supporting the hypothesis of a single underlying concep-
tual construct. The pairs of scores corresponding to the
different categories correlated significantly. According to
these results, the questionnaire showed a good internal
consistency in the single factor scale (one-dimensional
scale).
Test–retest reliability
The results of the test–retest reliability for the total and
category scores are presented in Table 1. The intraclass
correlation coefficient (ICC) was excellent for the total
score (0.76), and it varied from moderate to excellent (from
0.54 to 0.76) for the 7 scores corresponding to the con-
ceptual categories. The standard errors of the mean (SEM;
varying from 0.08 to 0.19 points) and the minimal
detectable changes (varying from 0.21 to 0.51 points) were
satisfactory for the total score as well as the score for each
category. Mean differences between test and retest were
not significantly different from zero, except for the
‘standing posture’ category (p = 0.001). Mean differences
were lower than the SEM. In addition the coefficient of
repeatability was less than 2 standard deviations for all
scores of the questionnaire, except for the ‘standing pos-
ture’ category (p = 0.001). No systematic differences were
observed for assessments that were completed in two dif-
ferent occasions for all scores of the questionnaire, except
for the ‘standing posture’ category (p = 0.001). Figure 1
shows the Bland–Altman plot and the limits of agreement
for the total score of the questionnaire (0.28–0.30 points).
The test–retest differences in the total score increased as
the amount of score obtained decreased (Beta coeffi-
cient = -0.18; p = 0.021).
Operational qualities
The average time per adolescent required to complete the
HEBACAKNOW questionnaire was 90 4900 ± 20 0600
(range 7–11 minutes). None of the adolescents needed
external help to complete the questionnaire. No floor/ceil-
ing effects were present for the total score of HEBA-
CAKNOW questionnaire in test 1 (0.6 % ceiling effect and
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Discussion
Up to our knowledge, HEBACAKNOW is the first validated
one-dimensional instrument to assess students’ knowledge
on back care in daily life physical activities. Previously,
Me´ndez and Go´mez-Conesa [17] developed a questionnaire
to assess back care knowledge in students from 9 to 12 years
old and Maciel et al. [19] developed another questionnaire to
assess the disease-specific knowledge among patients with
non-specific low back pain. However, HEBACAKNOW is
the only questionnaire validated by professionals of health-
care and education, as well as by young healthy secondary
students. It means that HEBACAKNOW is a questionnaire
adapted to the school population, which takes into account
secondary students’ knowledge on beliefs and habits about
the use of the body in their daily life activities.
Overall reliability of the HEBACAKNOW conceptual
categories and total scores were good enough. The mean
differences were low, the ICC were moderate to high for
conceptual categories and high for the total scores. The SEM
provided a low index of error and the limits of the agreement
ranged from 0.28 to 0.30 points for the HEBACAKNOW total
score. Therefore, in our setting, a within-adolescent change in
HEBACAKNOW total score of at least 0.30 points can be
interpreted as a real change, exceeding measurement error. An
examination of the Bland–Altman plot (Fig. 1) and coeffi-
cients of repeatability suggested that the HEBACAKNOW
scores were repeatable. However, the heteroscedasticity
observed in the Bland–Altman plot suggested that the repro-
ducibility of the HEBACAKNOW total score decreased as the
amount of score obtained decreased. This is a possible effect
of learning the correct answers. Maciels’ study [19] analyzed
the reproducibility of knowledge differences between patients
and professionals but he did not analyze the validity of the
knowledge included in his questionnaire.
Our questionnaire has not got more than one-dimen-
sional structure like in Maciel et al.’s [19] and Me´ndez and
Go´mez-Conesa’s [17] studies. Results from ICC, SEM and
Bland–Altman limits revealed good behaviour of the
scores. Therefore, HEBACAKNOW can be used as an
instrument to measure the level of students’ knowledge in
any conceptual category, except for the standing posture
category. Comparing these results with others, the present
study can be considered as the first one to assess the psy-
chometric properties of a questionnaire [17, 19].
Conclusions and future studies
According to our results, we can say that the questionnaire is
useful for detecting the students’ knowledge differences on
daily life physical activity and it could be important to assess
the effect of intervention programmes on the evolution of
school population’s knowledge. In this sense, it could be
interesting to determine if that knowledge can help prevent
back problems and what kind of knowledge is essential for
it. The present work has considered a kind of knowledge
related with know-how in adolescents’ daily lives.
The effect of specific knowledge on health [29] suggests
the necessity of research on the selection of relevant
knowledge and its adaptation to the school context. The use
of this questionnaire in future studies could help establish
relationships between knowledge on back care and the
prevalence of back pain in adolescents. Moreover, this
instrument could help analyse the evolution of this kind of























































Mean of total score of the HEBACAKNOW  questionnaire between  tests 1 and 2
Fig. 1 Bland–Altman plot of
the differences between tests 1
and 2 for the total score of the
HEBACAKNOW
questionnaire. The means of the
differences (solid lines) and
limits of agreement (dashed
lines) within ±2 standard
deviations are shown
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populations at risk. However, the relationship between
back pain and the level of this knowledge remains unex-
plored, as well as the relative importance of each category
to explain this relationship. It.is necessary to replicate these
results with a representative sample of adolescents and also
to establish a causal relationship between these results and
other factors by means of longitudinal studies.
The fact that the questionnaire can be self-administered
and completed quickly makes it a suitable instrument for
longitudinal studies in bigger and broader samples.
Therefore, HEBACAKNOW can be considered a fairly
reliable and valid instrument to assess the level of knowl-
edge on back care of Spanish adolescents between 14 and
17 years old in daily life physical activities.
However, the instrument can be improved in several
aspects. For instance, future improved versions of
HEBACAKNOW could include items testing students’
knowledge and corporal postures when they use tablets,
mobiles and other portable devices.
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